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Research on the anodizing of... B177/B101 


in films of poor quality.- Raising the temperature to not less than 80° 
reduces the terminal voltage and makes it possible to get films with. 
better protective properties. The following optimum methods of snodseing 


Ti are recommended. I. 18 % solution of H,5043 80°C; De 0.5 a/dm@ } ; 
2 / 

time 2-8 hours. II. 18 % solution of H,50,3 100°C; D. 2 a/dm’; time 2 houm. f 

[Abstracter's note: Complete translation, aii 
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AUTHORS ¢ Matveyeva, T. Ve, Tyukina, M. N., Paviova, Vv. A.,Tomashov, N. D. 
n of the anodic oxidation of titanium in sulfuric acid 


TITLE: Investigatio 
solutions 
PERTODICAL: Referativnyy zhurnal, Metallurgiya, no. 6, 1962, 97> abstract 61612 
(v sb. "Titan 4 yego splavy"”. no. 6, Moscow, AN SSSR, 1961, 211 - 20) 
TEXT: Annealed Ti sheets with § 14.86 and the following chemical composi- 
13, Ni 0.15, Si 0.17, © 0.050, N 0.098, 
Properties of the 


tigated (in %); Fe 0. 


tion were inves 
rried out in H90h solutions. 


ca 0.34. The anodizing was ca 
coatings were investigated in dependence on fhe conditions of anodizing: the 


concentration and temperature of the acid, the duration of anodizing, and D,- 
Tre anodic oxidation of Ti proceeds in HpS0) solutions at room temperature at 
high voltage at nerefore coatings of low quality are obtained. 


An increase of of the acid, especially to 80°C and more, decreases 
the voltage on jelding thus coatings with better protectice proper: 
ties. The fol 1) 18% H,S0, 


VN 


the terminals ¥ 


Lowing optimum conditions of anodizing are presented: 


TGR Ge 


APPROVED FOR : 
RELEASE: 04/03/2001 CIA-RDP86-00513R0017562100 
09-0" 


"APPROVED FOR RELEASE: Oi al oda euS REP So: richard oet a had ec nant 0 


ee ee eee es a ne eis beet Bs ie beet Sov wea EY = a7 PS siseas sa 


S/137/62/000/005/ 144/163 
Investigation of the... AO57/A102 


soiution, temperature 80°, D, 0.5 a/dm@, duration of anodic oxidation 2 - 8 hrs; 
2) 18% H.S0y solution, tenparatune 100°C, Di 2 a/dm@, duration of anodic oxida- 
tion @hrs, There are 14 references, 


Ye, Layner 
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TOMASOV, N. D., prof., a kemiai tudomanyok doktora 


Electrochemical theory of the corrosion of metals. Muszaki kozl MTA 19 
no.1/4265-83 ‘61, 


1, Fizikai-Kemiai Intezet, Moszkva. 
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OMASHOV, N.De, doktor khimicheskikh nant 


Development of the electrochemical theory of metal corrosion. Acta 
techn Hung 32 no.1/2:163~183 *€1. (EEAI 10:5) 
(Corrosion and anticorrosion) (Electrochemistry) 


APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001756210009-0" 


"APPROVED FOR RELEASE: 04/03/2001 


Pores SIO ALE PAT wa Ie 
x SES SEIS SSS ine! PCP elees SRSA SSS 


CIA-RDP86-00513R001756210009-0 


ESS SDA Faunce ener 
Sa Da SSE UI Seu Rua Ts emo 


peer 


Rothe 


( 5/080 61,/034/008/012/018 
} 1400 1204 /v305 
ae 
AUTHORS ; Yomashov, & VD. and Zalikov, FUP. 


eeh Ue Se tee 
Tei: ‘he ing}Juenee of the atructure of thick anodically 
oxidized silns on their properties 


PLRIOGDICAL: shurnal prikLadnoy khimii, v. 34. ho. 8, 1961, 


1799-1807 


ner te the investigation covered the dependence of certain proper- 
ties of anodicaily oxidized films, produced by the hard anodizing 
metned as developed by the institut Eizicheskoy kimi (institute 

of Physical Chemistry’ as Wout, on their structure. =pecimens ot 
99.99. pure aluminum, as well as of a numoer of binary aluminum : 
alloys, specially cast ani heat treated by homocenization and sub- \ 
sequent water quenching, were used. VDuraLluaLn VL6GABIV (3.8 - & 9% | 
du, L.2- 2 ga tg, 0 5 . 0.94 Mn, 0.5% Si, 0.9% “e, remainder AL) . 
was also studies. anodic oxidation was carried out in a 4M lige, 
solution at 4 temperature of ~2° and anode current densities of 2.5, 


and LO a/dm®. ‘tne formation voltage corresponcing to these curr- 
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ent densities Was 929. 27. V EOr aluminum and 25 - 35 V Lor aluni num 


alloys (the Formation voltage is the voltage across the cathode and 
the anode of the bath ak the time when the porous part of the film 
above tne yarrier layer begins to Srow * Comparison betveen che 
structure of the anodic Eiim Zorming in the normal anodizing process 
(Gg = bl A/am2. Formation voltage + Lo V, t - 20°) was also made . 
iiissipation of tne tatense heat emitted during anodizing Was carried 
out by means of internal cooline. in which neat was conductea away 
by supplementary cooling, of the anodized component, oF elise by means 
of circularion of the electroiyte itself. +n individual cases. sim- 
ple mechanical stirring of the electrolyte was sufficient. the 
total porosity of the anodic films was determined by saturating the 


Films with mineral oil at 95°. Hardness measurements were carried 
out by means of a yyer-3 machine. using a load of 20 g on the diamond 
pyramid . The wear resistance of the anodic coatings was studied 
with a Shkoda-Savina machine fitted with a revolving disc made of 
the superhard “yidia’ alloy, in a jet of 0,5% KoSr04 solution. ‘she 


microstructure of the anodicallv oxidized films was examined through 
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EM-3 and EUM-1L00 clectron microscopes. Negatives 6£ B= 12%" 107 
magnifications were obtained. ‘the metallurgical microscope Pliti-6 
was used for the nacrostructure. ‘The following relationships were 
studied: porosity tvalunc | against current density: microiardness 
and resudac porosity exainst current density; wear and number of 
oxide cells and pores er Lom against curren. density; anc rela- 
tive wear resistance against the alloy clement content Can, Ug, i, 
tu, fin, -e7. ‘The devenience of the corrusion resistance propertics 
on the death of the tintin impervious barrier Layer and the structure 
of the porous anoGgic fiim produced under various cenel tions of anod- 


izing were also noted -¢ was found that the structure of amecic 

- Films cantaims apart trom the normal micropores wnieh constitute 

the regular porosity. certein macro and microcracks, @s well us 
macroveian. which iethe up the so-called irreguber porosity we Lae 


tionships were reveled between hardness. Lrictional wear resistauce | 
and corrosion resistance ov thick «nodically oxidieeds Films cu ene i; 


one land andl their structure on tae otner :t was snown that tine ; 
hardness and wear resistance of anodie Er lns produceé on pure ahu- 
minum depends cuscntiablly om their reguiar porosity Vac harencss 
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aluminum alloys with higgh cop:2e content 


th. Ba vu} denends mainly on the irreubar porosity The nigh wear 
resistance on anodic Pane produced on a number of heterogeneous 
binary abuwinun alloys is que to che njresence in tic film or cryst- 
als of intermetal Lic compounds (be ey MnaAlg “udloi. 45 well as 
erystals of “i Tue Lower wear resist auce of anodic “Films Produc eG 
on homogeneous alloys is cue co the greater total porosity of sea 
Films. ‘Phe cerros jon resistance of anodic films produced on pu 
aluminum cepends on two actors the thickness of the barrier wore 
and the number of pores in the “-Lims ith an inereasc in current 
density, fiims form vhich possess higner corrosion resistance prop 


erties; this is associated with an increase in the thickness of the 


parricr 


figures, 2 taples and Ll rekerenccs: 
unglish- Lang 
Rouinsot: jy. slectrochen. ~oc , 


ploc. ‘the reference to the 
follows: ?. Keller, wo 6oHunter, U- 
100, 9, 441 (19555 
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c; B124/B201 
AUTHORS: Tomashov, N. D., Mikhaylovskiy, Yu. N., and Leonov, V. V. 
a ES, 
TITLE: Mechanism of the electrochemical corrosion of metals under 


insulation coatings. I. Kinetics of the destruction of 
insulation coatings on metals in electrolytes 


tt PERIODICAL: ghurnal fizicheskoy khimii, v. 35, no. 2, 1961, 367-372 


TEXT: A study has been made of the electrochemical behavior of metal 
electrodes insulated by means of thin bitumen-, paraffin-, bakelite-, 

and other coatings. The electrodes were Pt, Cu, and Ye wires, 0.5 to 1 mm 
in diameter. The film was applied by dipping the electrode into liquid 
insulating material and then slowly and uniformly extracting it by a 
Warren motor. The thickness of the resulting film was determined by the 
extraction rate of the electrode and the viscosity of the insulating z 
material. The capacity method was applied for measuring the film thick- 

nessj it amountedto 1- 4M. The kinetics of the destruction of the 

insulation film on metals in electrolytes was measured with the aid of 

the capacity and the resistance of the insulated electrode in a 0.5 N 
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NaCl solution} the measuring device is diagrammatically shown in Fig. 1. 
After electrode 1 was insulated, it was dipped into glass cell 2 filled 
with the electrolyte. Gapacity and resistance were measured with a 
cylindrical auxiliary Pt electrode. )- The measurement was made with the 
equal-armed pridge 5 which was fed by generator 4 of the type ar 2A (362A). 
The a-c amplitude did not exceed 20-25 MV. The bridge equilibrium was 
visually fixed with the oscilloscope 7 of the type 90-4 (rO-4), the 
amplifier 6 peing connected to its input. Capacity and resistance were 
measured at determined time intervals after the electrode was dipped into 
the electrolyte. The tests were conducted at room temperature 20-22°C 
within a maximum of 30 days. Fige 2, & shows the curves of the change of 
capacity and resistance with time on & bitumen-film covered Pt electrode 
in 0.5 N NaCl. The capacity of the electrode rises and its resistance 
drops with time, which is correlated with the change of the film structure 
upon the action of the electrolyte. The authors theoretically infer from 
the measurement results that the deterioration of the insulation charac~ 
teristics of coatings such 48 bitumen and the beginning of the corrosion 
process are chiefly connected with the penetration of the electrolyte 
into the micropores and defects of the film as far as near the metal sur- 
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NBs B124/3201 oe 
face, while the swelling of the film takes longer and is of no. great acy 
dmportance. Fig. 2,@ shows that RC remains constant during a 30-day test’. 
i of the Pt electrode under bitumen coatings. Fig. 3, a shows the dependence 
of the Pt electrode capacity under a bitumen coating on the initial fre- : 
. ‘quency during 15 to 30 days. Fig. 3,0 shows the same in logarithmic co- : 
’ ordinates. The curves of the change of capacity on Fe and Cu ineulated -. 2" 
_ with a thin bitumen film are given in Pig. 4. A decisive factor determin- {> 
> ing the initial rate of destruction of the insulation film is the electro-' ay 
- chemical mture of the metal. G. VY. ‘Akimov and N. D. Tomashov are men- 
tioned. There are 4 figures and 40 references: 7 Soviet-bloo and 3 non- 
_—Soviet-bloc. The two references to English language publications read as 
” follows: C. Corfield, Gas., 21, 11, 35, 19453 Ee. As Koening; O11, a.Gas 


Ju, 44, 20, 303, 1945. —* 


ASSOCIATION: Akademiya neuk SSSR, Institut fiziche skoy khimii ; 
(Academy of Sciences USSR, Institute of Physical Chemi stry) 


- SUBMITTED: June 2, 1959 i 
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AUTHORS: Tomashov, Ne D., Mikhaylovskiy, Yu. N., and Leonov, Vy. V. 


TITLE: Mechanism of electrochemical corrosion of metals under insula 
tion coatings. II. Kinetics of cathodic processes during the 
corrosion of metals under insulation coatings 


PERIODICAL: Zhurnal fizicheskoy khimii, ve 35) NO» 3» 1961, 588-594 


TEXT: The authors studied the cathodic processes on metals (Pt, Cu; Fe) 
ghose surface was coated with thin layers (1-6 y) of an insulating film 
(bitumen, Bakelite and nitrocellulose lacquers) in solutions of corrosive 
properties. They studied the cathodic polarization and the change in capac- 
ity of insulated and noninsulated platinum electrodes in a solution of 


0.1 N Fe@t + 0.1 N Fe?+, and observed an intense polarization at the insu- 
lated electrode, even at low cathode current density. The occurrence of 
electron conductivity in individual parts of the insulating film of platinum 
is explained with the electron conductivity in the film itself. A gradual 
increase of the electrochemically active metal surface occurs during the 
cathodic polarization, which facilitates the electrochemical process. During 
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the electrolytic process, the layer round the electrode is in an active 

state promoting the cathodic process. Therefore, cathodic processes may also 
occur in the thinnest spots of the insulating film. The mechanism of metal 
corrosion under porous insulating materials was discussed. The cathodic 

process was assumed to take place not only on the bare metal surface but 

also in the finest sections of the insulating film. Macro- and microcorro- 

sion pairs occur on the metal surface insulated with'a fine porous insula- / 
ting film, the free metal surface acting as anode, and the insulated part as » 
cathode. The density of the corrosion current does not only depend on the J 
electrochemical nature of the electrode metal but also on the electric 
properties of the insulating material. The authors thank A. A. Novikov for 
assisting in the experiments. There are 5 figures and 13 references: 

12 Soviet-bloc and 1 non-Soviet-bloc. The reference to the English-language 
publication reads as follows: Yasushi Soto, Masuo Kamioka, Yuhei Nemoto, 

J. Elektrochem. Soc. Japan, 26, 1, E-26, 1958. 


ASSOCIATION: Institut fizichesxoy khimii Akademiya nauk SSSR (Institute of 
Physical Chemistry of the Academy of Sciences USSR) 


SUBMITTED: July 3, 1959 
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AUTHORS : Tomashov, N.D., Mikhaylovskiy, Yu.N., and Leonov, V.Vo 
TITLE: ‘iMebhanien of the electrochemical corrosion of metals 


under insulating coatings 


PERIODICAL: ghurnal fizicheskoy khimii, va 35, noe. 4, 1961, 736 - 742 


TEXT: .IIIs Study of the mode of operation of macrocorrosion pairs 


forming with partial insulation of a metal surface by thin protective films 


In continuation of earlier studies on the corrosion processes in metal3 
protected by insulating coatings (Refs is Zh. fiz. khimii, 3, 400, 1960; : 
Ref..2: Zh, fize khimil, 35; 367, 1961), . the authora conducted u syste- 
matic investigation of the mode of operation of the macrocorrosion pair 
formed from an insulated and the corresponding noninsulated metal in an 
electrolyte solution. The specimens were prepared from wire electrodes 

4 mm in diameter and 50 mm in length, made of copper, jron, aluminum, and 
zinc. The insulation materials used were bitumen, paraffin, bukelite - 
lacquer, nitrocellulose, varnish, zinc white on varnish, and Fe,0, on 
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varnishy: the coatings were between 1 and 6 # thick. The method of apply- 
ing the coatings has. already been described in the abovementioned paperss 
The electrolyte solution was 0.5 W NaCl + 0.016 N Hy05 + 0.01 N HCl. The 


experiments were made at’ room temperature and took up to 46 hourse It was 
found, that an insulated jron. electrode always pehaved as & cathode 15 
compared to a, noninsulated iron electrode, regerdless of the nature of the 
‘“Snsulation material. The maximum density of the corrosion current with 
jron electrodes was in most cases attained 42-15 hours after the beginn- 
ing of the experinentso, With equal thickness of the coating, the macro= 
corrosion current on an electrode with a bitumen coating was found to be 

5 times as strong as on an electrode coated with varnish. The addition 
of pignenting substances (excepting zinc white) +o nitrocellulose and 
varnish effects an increase of the density of the maximum corrosion 
current. _ Similar conditions arise also in insulated zinc and aluminun 
electrodes. , The jnitial capacity of insulated electrodes rises in the 
electrolyte solution by 2-3 orders of magnitude in the course of 48 hours, 
while the resistance: drops to about the same extent. Such phenomena do 
not appear on noninsulated electrodes. The electrochemical nature of the 
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electrode metal has an effect upon the corrosion current of the macro- 
corrosion pair. For the same insulation material (Fe,0 on varnish), the 
density of the maximum corrosion current grows in the succession copper < 

< aluminum < iron < zinc, i.e-, with dropping corrosion stability of 

the metal in the electrolyte solution. The mechanism of corrosion under 
the insulating coating was also studied. A porous insulating coating on 
the metal surface caused the steady electrode potential to turn more por 
sitive, and corrosion to be atrongly concentrated in the pores and defects 
of the coatingse The results of the present work show that, regardless 

of the nature of the insulation material, the rate of destruction of thin 
porous insulating coatings is in the first place dependent upon the electro- 
chemical nature of the electrode metal and of the corrosive medium. The 
coating will retain its insulating properties to a degree proportional to 
the stability of the metal in the respective electrolyte solution. This 
result is of @ great practical importance. N.I. Zhuravleva is thanked iN 
for her active assistance in the experimental work. The authors intend 

to make a speciel study of a@iffusion phenomena on insulated electrodes. 
Phere are 6 figures, 2 tables, and 4 Soviet-bloc referencese 
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ASSOCIATION: Akademiya nauk SSSR Institut fizicheskoy khimii 
(Academy of Sciences USSR Institute of Physical Chemistry) 


SUBMITTED s July 13, 1959 


Fig. 2: Change of macrocorrdsion 
current with time in vapors formed 
from noninsulated and insulated 

iron electrodes in the solution of 
0,5 n NaCl + 0,016 n H,0, + 0,01 n 


HCl. The insulated electrode is 
coated: (1) by bitumen; (2) by 


nitrocellulose with Cx 033 (3) by 


: bakelite lacquer; (4) by minium 

and oil-varnish; (5) peraffin; — EF 

(6) oil-varnish; | zinc white and 50 Co 5 lo 35 40 5 08 
oil-varnish; (8) nitrocellulose; a) hr 
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AUTHORS ¢ Zalivalov, F. Pe, Tynkina, M. Ney anid Tomashov, re. De 
TITLEs Effect of conditions of electrolysis upon the formation and 
growth of anodic oxide coatings on aluminum 


PERIODICAL: Zhurnal fizicheskoy khimii, ve 355 "00 4, 1961, 879 - 886 


TEXT: A study has been made of the microstructure of anodic oxide 
coatings on aluminum with the aid of an 3M-3 (EM-3) electron microscepes 
The coatings were obtained in sulphuric medium by the method of nard 
anodizing. This special procedure, which has teer. developed at the 
authors! institute (Ref. 4: NN. De Tomashov, Vestn. inzme i telhn.e, noe 7, 
59, 1946; Ref. 5: N. Do Pomashov, Mo Ne Tyukira, Iesludovaniys peo korra- 
zii metalloy (Tz. In-ta fiz. khimii AN SSSR) vype II, Noo 1, Ind-ve AN 
SSSR, Mey 1951), ensures an efficient nrotuction of the surface of alu- 
minum alloys not only from corrosion, put aise from weer by friction and 
other erosive actions. The coatings are thermally stable, end provide an 
insulation against heat and electric current. 4A YIM -3 (UEM-3) electron 
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Effect of conditions of ees Bicé/3204 
microscope was also used for certain exan minationse The ee vere obe 
tained in enlargements of 8000 te 1200C. A maxinun 30% fold enlarger x 
ment wag obtained by further photcgrapnic enlargement. The spacimens 
consisted of AB OGO (AVOO0O) aiuninum (99.99% AL) an4 wars 1541582 am in 
size. Prior to anodizing, the specimens were gre und, polished peu ene 
aluminum oxide suspension, and degresaed. The anodic oxidation took place 
in 4 N sulfuric acid ct 0.5 °¢ and ut current densities of ae 30) “ae fi. 
100 ma/en@, or initial voltages a 22, 25, end 27 ve The adh a oY oxi 
dation was varied between a few seconds and 120 mirutes. Tre wierd i 
tures of very thin and very ace “coatings os thus be pee auned 
During oxidation the electroly rte was vigorously intermixed in orde 


obtain more homogeneous coatings. The di aa of the penes Gt ne ae 
coatings that were obtained was determined with the electron eae: e 
Tre number of pores per unit area of coating was established trom ‘ne 
quantity of oxide cells per unit arca. The very Seno me 

(f = 0.05-0. O84) obtained in the init tial ate eee ot pote Dire 
examined directly in the electron micrescope efter being tepeet qt = : 
aluminum surface in 2 sublimate solution. A copy was pe ane ie 
thick coatings (f =50-100" ) resuiting from longer anodizing under the 


dation were 
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same conditions. For this purpose, @ very thin layer of collodion of 
quartz was applied to the surtace of oxidized aluminum, which took up the 
relief of the oxide coating concerned. This copy was studied in the 
electron microscopes Results: The coatings submitted to investigation 
are no dense oxide layers irregularly traversed by channel-shaped pores, 
but constitute dense packings of cells in the form of hexagonal prisms 
resting normally to the metal surface, and connected to one another at 
the gide faces. These results were compared with the structures of 
coatings obtained under uouel conditions of anodic oxidation in sulfuric 
acid, For this purpose, aluminum specimens wera anodically oxidized at 
20°C end «4 current density cf 19 ma/em , and an initial voltage oF 10 Ve x 


The mean_ diameter of the pores in_the coatings was found to te indepen- 
dent of the method-of anodizing in sulfuric acid, and to amount to 120 A. ., 
It was established on the other hand_that edatings produced by tha above 
described method of hard anodizing exhibit btasically_new properties, They 
display _a_great hardness and stability against wear by friction, These 

improved properties are based upon an enlargement of oxide cell dimen~ 

sions (by 4 thickening of the wails) and upon the reduction of the number 

of pores per unit area of the coating. The scientific workers of tha 
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laboratory for sorption processes: at the- authors! institute are thanked 
.for their assistance, V, Me Luk'yanovich and Yeo “A. Leonttyev for valu- 
able. ‘advice. There are-8 figures, 1 table, and 10 references: 7 Soviet- 
_ bloc - and 3 non-Soviet-bloc. The reference to tne Engiiah, language pub- 
lication reads as follows: F. Keller, Me. S. Hinter, De %. Robinson, J.» 
" Blectrochem. Bete 100, ahs 19536 


_ ASSOCIATION: : Akademiya Baul SSSR Institut, ficicheskey kninii 
: . (Academy of Sciences US SR Institute of Physical 
_ Chemistry )*. : 
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SUTHORS : Tomasnav, Ne D., Cherniva, G. P., and Al tovskiy, R. NM. (Moscow) 


et es 
TITLE; Study of the mechanism of eiectracnemical corrosion of 
titaciur TIf. Gerresion and electrochemical behavicr af 
Z ey ei8 as 5 oer et 
Fitesctum and titerium allevs with pl latinum and valledinm in 
~icttons of enifaric and hydrochlor 2 acid 


, 


“BRIGDICAL : Mhyrani Piriebectey khimil, ve. 35, no. 5, 1944, 1669..1977 

TERED: The cerresren regiatance of titerntum te Piak Sod) cancenirations ane 
temperatures atere room temperature waa improved ny a as Pt a ony 
The felicaing alleys were made of titanium cf the type BT See oe 
jn a vacuum high-frequency PUSH ans now 12) THE 1 % Pty ne: F ; ee er 
no. 33 Tit! 1% Pd; now 4d: Ti+? 92 Pd3 and no. = pare Ti framitber VP, 


The haces iemiral aharasteriatics of these sanples were studied by 


recording the potertiostarnic Vearization eneves with an electront: 
ording * I o : : om 
motenticatat. Tie, 1 abens che vesul’s abtsined From 40 % B, 330, Fer 1G 


and Ti+1% Pt with fhe charactertetis ceoints Egy < steady pe’ Shins 
« 1 m= {eee wa met ” . 
Eq = passivation vetential ecrrespording t5 the oaanivation current igi 
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anodic current; Ey 
showed similar rea.tte Bia. 2 oregente 
 % H. 358 Ag mis te seo Cron Frog 4 


with Ti. 


tet only ons with Ake -itove. 
the sume hehaviecr ans or. FA.58C, 
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With Ti 


cathode paseivity cv urred aye 1 
fitaniur Aydride. The reani 


om 


2} Increased temperaturc 

of Ti because the otentiai ig shifted in 

3) In alloys of T: containing Pt and Fd, 
atien of the bydrc 


vositive due to a read: 
thus, lies within the range where Ti is 
passivated. This facr lead 
thege al ace There are 7 
bioe and 
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language publications read as follows: J. B. Cotton, Chemistry and 
Industry, no. 5, 68, 1958; L. B. Golden, I. R. Lane, W. L. Acherman, 
Industr. and Engng. Chem., 44, 1930, 1952. 


ASSOCIATION: Akademiya nauk SSSR, Institut fizicheskoy khimii (Academy of 
Sciences, USSR, Institute of Physical Chemistry) 


Fig. 1: Potentiostatio ourves of anodio polarization of Ti and Ti+1 % Pt 
in 40 % H 280, at.25 and 50°C. Legend: a) sohematic anodic potentiostatic 


curve (explanation in the text); 6) cathodic curves: 1) Ti in 40 % H,S0, 


at 25°C and with increasing I; 2) idem with decreasing I; 3) Ti at 50°C; 
' 4) Ti+1 % Pt at 25°C; 5) iden at 50°C; anodic curves: 6) Ti at 25°C and 
with Dhoweabind I; 7) idem with decreasing Ts 8) Ti at 50°C; 9) Ti +1 % Pt 


| 

SUBMITTED: August 3, 1959 
i 

| 

} 

| at 25°C; 10) idem at 50°C. 
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AUTHORS Paleolog, YeeNe«s Fedotova, A.Zes and Tomashov, N.De 
eee ai 
TITLB2 Kinetics of electrodic processes and the machaniso of 
spontaneous dissolution of n-type and p-type germaniun 
of different resistivity 
PERIODICALs Doklady Akademii nauk SSSR, v» 137) "0+ 4, 1961, 900 - 903 


TEXTs The present paper was intended to solve the following problems In 


spite of equal chemical composition and equal surface condition, hydrogen 
Liberation and reduction of H,0, takes place more slowly with p-type ger- 


manium than with n-type Gee On the basis of the general concepts of semi- 
conductor physics, the authors proceeded from the assumption that preva-~- 
lently electrons of the valency pand participate in the cathodic reduction 


of 1,95 in the case of p-type Ge. With increasing resistivity of p-type Ge 


(reduction of hole concentration)» the rate of this process decreases owing 
to impoverishment of the surface in holes. The change in the rate of the 
cathodié process in p-type Ge as & function of its resistivity would thus 
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be an indirect proof of this assumption. Cathodic polarization and rate of 
spontaneous dissolution of the following Ge specimens have now been measured: 


n-type Ge p-type Ge 


resistivity 9, ohm.cm 1.03 10.03 20.0 1.33 12.0; 20.0 
diffusion length L, mm 0.53 1633 165 0043 100% 145 


q /L 2.03 7673 13-3 3.2) 12.0; 13.3 
The experiments were carried out in H,SO, (pH = 1.0); H,S0, (pH 1.0) + 
+ 0.2 ¥ H,0,3 and 0.5 3 Na,S0, + 0,05 N K,Fe (CH) ¢« The method has already 
been described by the authors (Ref. 1s ZhFKh, 34, no. 4 (1960)). The re- 
sults obtained from H,S0, are given in Fig. 1, and those from H80,+H,05 


in Fig. 2. The reaction of [re(ow) .]- was not inhibited in the case of 
p-type Ge. Inhibition of the reaction with H,50, and H,80,+H,05 increased 


with increasing 9 of paétype Ge. The'curves show no section that would 
correspond to the limiting current of free electrons. This confirmed the 
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assumption that the najority,.carriers 
trona, in p-type Ge, however, of alect 
any impoverishment in holes occur@ed o 
the positive reduction potential of this ion. 
dissolution in H,80, (pH 1,0)+0e2 N H,0, 


87 - 0.98 mg/om hrs This is explained 


ductivity and @ » and was between 0, 
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in n-type “Ge consist’ of free elec- 
rons of the valency band, 
n the surface of p-type Ge, owing to 


Hardly 


The rate of qguitaneous 
did not depend on the type ef con- 


by the fact that the surface of both types of Ge in this Bolution is posi- 


tively charged at 


.and: the rate of. spont 
perimental data, ‘There are 3 figu 


le concentration is thus in- 
n is here determined by the ca- 

-type Gey The va- 

‘steady potential ° 


3, noneSoviet-bloo. “The 2 references to English. language publications 
read as followss We Brattain, Gg Garrett,. Bell: System Techna Jay Bday NOs 


1, (4955)5 
1. ASSOCIATION? 


JoBe, Flyhn, Jo Electrochem. 


Soce, 105) 7154, (1958)- 


a Institut fizicheskoy Ahimii Akademii nauk SSSR (Institute 


_ of PHysioal Chemistry of the Academy of Soiences USSR) 
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AUTHORS : Tomashov, N. D., Al'tovskiy, R. M., and Kushnerev, M. Ya, 
Peep nia some Peers 


TITLE: Examination of structure of passive oxide films on the 
surface of titanium 


PERIODICAL: Akademiya nauk SSSR. Doklady, v. 141, no. 4, 1967, 913 » 916 


TEXT; The authors studied composition and structure of passivating films 
forming in auto-passivation of Ti in various solutions and in anodic 
passivation. Reference is made to a previous paper (Zav. lab., no. 3 
(1960)). Here, the oxide film forming on oxidizing in air on titanium 
and its alloys BT-5 (VT-5), 813 (VTZ), and G13~-1 (VTZ-1) was found to 
consist of TiO. In this case, the oxide film was loosened from the metal 
base by means of a 5% Br solution in anhydrous methanol, and electrono- 
graphically analyzed by "transmission". In the present study, the same 
method was used. Composition and structure of films forming’on Ti were 
examined: (1) in auto-passivation in 5% HCl, 5% H, 50, , 6% HNO,, 1 N NaCl, 


1 N NaOH at room temperature; (2) in anodic eieise in 40% H,S0, at the 
Cara -1/3 


APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001756210009-0" 


"APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001756210009-0 
Zot : Zee apt a 


BSNS S RGU ie Saher oe ae bene Presi zoe Seer aa era tar Saket 


ee eS ee Ea “ peranl dieiantacns S East Bi PA) ee 


$/020/61/141/004/014/019 
Examination of structure of... B101/B110 


potentials -0.05, +1, and +8 v3; (3) in oxidation in boiling 65% HNO, « It 


was found: (A) Orientation of the metal layer due to polishing of the 
surface causes an orientation of the crystals of the oxide film; (B) All 
diffraction patterns of the oxide films obtained by the solutions 

mentioned under (1) and (2) for -0.05 and +1 v agreed best with the 
diffraction pattern of titanium oxide having the composition T450,+(3-4)Ti0,3 


(C) In the case of (2) at +8 v, and in the case of (3), the oxids fila 


consists of TiO, having an anatase structure which contains a amall 


quantity of rutile. Electron diffraction patterns obtained by reflection 
agreed with the transmission electron diffraction patterns. This confirms 
that removing the film from the titanium surface did not cause a 


structural change. Conclusion: Ti0, forms under rigorous oxidation 


conditions, Under milder conditions (auto-passivation at room temperature. 
anodic oxidation at a positive potential not being too high), the Lower 
oxide, Ti,0,+(3-4)Ti0,; forms. Under conditions being still milder, the 


formation of even lower titanium oxides is possible. There are 2 figures, 
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2 tables, and 15 references: 10 Soviet-bloc and 5 non-Soviet-bloc. The 
two references to English-language publications read as follows: P. H. 
Morton, W. M. Baldwin, Trans. Am. Soc. Metals, 44, 1004 (1953); S. Ogawa, 
D. Watanabe, Sci. Rep. Res. Inst. Tohoku Univ., no. 2, 184 (1955). 


ASSOCIATION: Institut fizicheskoy khimii Akademii nauk SSSR (Institute 
of Physical Chemistry of the Academy of Sciences USSR) 


PRESENTED: July 5, 196%, by V- I. Spitsyn, Academician 


SUBMITTED: July 4, 1961 
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AUTHORS : Zalivalov, F.P., Tyukina, M.N., Tomashov, N.D. 
TITLE: Properties and microstructure of thick layers of anodic films 
on aluminum 
PERICDICAL: Zhurnal vsesoyuznogo khimiche skogo obshchestva iment DI. 
Mendeleyeva, V. 7, M0. 2, 1962, 235 - 2% 
TEXT: The effect of the conditions of electrolysis in sulfuric acid on 


microstructure characteristics of anodic Yayers was demonstrated in earlier 

papers. The effect of the microstructure of anodic layers on their properties 

{gs investigated in the present work. Electrodes of AFE.O00 (AV 000) aluminum con- 
taining 99.99% Al were used and anodic oxidation was earried out in k N HoSOh, 
according to 4a method of the present inditute. These conditions allowed the pre- 
paration of layers with different, but exactly defined structures, It was ob- 

served that an increase of the oxide cell of structure (distance between two paral- 

jel planes of the cell, which inereases with current density) also increases the 
micro-hardness and strength of the anodic layer. Thus with an inerease of alumti-_ 

num oxide cell from 280 A to 5h7 A micro-hardne ss increased from 350 to 600 eye /run, : / 
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Since the diameter of the pores remains constant and the increase of the cell is 
. elfectea by an increase of the thickness of the walls, the rise in micro-hardness 

and endurance is easily to explain, Therefore, in the manufacture of anodic 
coatings with high mechanical properties, electrolytic conditions must be applied 
which allow formation of coarse structure cells. No protection can be effected 
by the aluminum oxide layer in media which dissolve the oxide. In these media 
the layer between metal and oxide film protects the metal, The thickness of this 
barrier layer was determined by a method described by N, Vernik and R, Pinner, 
Chemical resistance of the anodic layer increases with the thickness of the bar- 
rier layer, since the latter prevents the penetration of agressive ions through 
pores of the aluminum oxide film. Thus an increasing of the barrier layer from 

7 102 A to 266 Ay increases more than twice the time necessary for the penetration 
of agressive ions, There are 2 figures and 4 references, 


ASSOCIATION: Institut fizicheskoy khimii Akademii nauk SSSR (Institute of Physi. uf 
Cal Chemistry of the Academy of Sciences, USSR) x 


May 14, 1961 
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AUTHORS : Deryagina, 0. G., Paleolog, Ye. N. and Tomashov, N-D. _ 


TITLE: The mechanism of etching of p-n poundaries in mono~ 
erystals of gernaniun 


PERIODICAL: Zhurnal prikladnoy khimii, v. 35, no. 6, 1962, 
1276-1280 


TEXT: Stationary potentials (E) of Ge were measured in relation 

to its type of conductivity and specific resistance (p , to ex- 
plain the mechanism of etching. The specimens of Ge were mounted 

in plastic, polished, etched in hot H505) and experiments were then 
carried out in: (I)1.N NaOH + 0.02 N K, Fe(CN)¢, and (II) 1.0 N 
NaOH + 1N Hy055 in air, at room temperature. In II the stationary 
potentials were practically identical in the n and p regions ° 
(w-750 mv) and were independent of p> In I; E(n)Ge and Bi p)Ge va- 
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p £10.cem, and approa- 
Studies 


of the (n)Ge - (p)Ge couples in I (polarization curves for (n) and 


(p)Ge) and microscopic 


gions dissolved preferentially at 0.034 - 

). The etching was most 
‘near the boundary itself. No preferential etching was 
II, concluding thererore that the preferential 
regions takes place only in solutions in which E(n)ce 


current density = 0.056 mA/cm 


Phere are 2 figures and 1 table. 
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AUP HOR: : ‘Ponashov,, N.-De, Doctor of Chesical Sciences 
- PITLEs » Sympowium on corrosion and petal. prot ection | 


DEX’) This syaposium was. held in Bratislava (csechoslovakia) on Gepteader 
10 - 16, 1962. It was attended by delegates from eleven countries: . 
. pustria, Great Britain, Hungarys ‘Bastern Germany, Poland, US5a, Finland, : 
"France, Western ‘Gexmalys ‘Csechoslovakis, Gwitserland. The main work ves ; 
done «in three sections’ "Bection "Theory and practice of metal protection": . f 
- passivity of metals, ‘protection against corrosion by volatile inhibditora, - 

| development of new: stainless ateels with reduced nickel content, protection 

against atmospheric influences; -developszent of testing methods using & , 
potentiostat, etc. The second seotion dealt with problesas of metal protec- 
_. thon by coatings, methods of applying coatings, automation end nechsnisation 
_. sof these processes» ‘The third gection dealt with jnvestigstion resulte 
: and progress achieved by efficiency measures in. applying protective. coatings * 
-; to rolled products. The eympos ium showed the main trends inverious- © 
ce ie Lara eae the theory and practice of metal proteotion» Jt was unaniaoualy 
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‘reconmended’ @:: ‘consider: the: necéssity: for protection against corrosion in 
the. construction, of. ‘metal: structures and sachine assenbdlics. An eager ¢x- 
sGhange: of ‘opinions. ehowed that. research carried out by Soviet acientiste had 
“peashed : ‘@: high lev: s work: ‘{athe field of metal protection would benefit 
, and. beaccelerated: “by: ‘exchanging’ the results of investigation. The author 


observes. that: neta): “pro ction. receives too little attention in ane USSR. . / 
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AUTHORS: fomashov, N.D-, and Modestova, VoNe 
TITLE: Behavior of titanium alloys on sorrosion under stress 
in an acid environment 
SOURCE: Akademiya nauk SSSR. Institut metallurgii. Titan i 


yego splavy> no-« 6, 1961. Metallotermiya i elektro- 
khimiya titana, Dov = -229 


TEXT; The authors studied the behavior of tempered sheet-like ma- 
terial with an a-structure ~~ the Ti-Al alloy BT5 (VT5) and the Ti 
alloy BTl (vf1) -- during their corrosion under stress by acids. a 
problen that has also been examined by otner scientists. The tests 
were conducted in 53 ~ 70 % solutions of HCl and H2S04; a constant 
tensile-stress of up to 72 ke/mme was app.ied by a leverage machi- 
ne in accordance with the method of N.D. Tomashov et al (Ref. 10: 

Tr, Inst. fiz. khim. AN SSSR; V¥Pe 7s 5s 64s 13959). During the ex- 
periments the solution temperature was gnitiaily maintained at 35° 
pefore being lowered to 20%. Prisr to their polishing and etching 
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lutions with a high corrosion-rate or on the superimposition of 
large stresses, and (b) to the fact that in such solutions the spe- 
cimens rupture in a comparatively snor+ time owing to their rapid 
deformation. The fissures caused by the formation of hydrides are 
of little consequence in the pre-rupture period. On corrosion under 
stress welded specimens of both allcys disintegrate 1.5 - 4 times 
more rapidly than is the case with unwelded specimens. There are 

7 figures, 1 table and 13 references: 3 Soviet~bloe and 10 non- 
Soviet-bloc. The 4 most recent references to the English-language 
publications read as follows; R.D-W. Strough et al, Battle Memo- 
rial Inst, Titanium Met. Lab., Columbus 15, 54, 1957; R. Meredith 
et al, Welding J. 36, 9, 415, 1957; GR. McKinsey, et al., Trans. 
Amer. Soc. for Metais 50, 436, 1958; Thien-Shin I&u et al., Ibid. x 
50, 455, 1958, 
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\ 9.8900 B117/B147 
AUTHORS: Vedeneyeva, M. Aes Pomashov, N- D- 
a 
TITLE: Corrosion of 1X18H9 (1Kh18N9) steel in sulfuric acid solu- 


tion of cus0, 


PERIODICAL: Referativnyy ghurnal. Khimiya, no- 24, 1961, 307-308; 
abstract 241209 (Sb. "Xorroziya i zashchita konstrukts. 
metallich. materialov". Mes Mashgiz, 1961, 108-115) 


TRXT; The corrosive action of H,80, and CuSO, on Cr-Ni austenitic steel 


was examined in a number of solutions with different concentrations of 
H,80, (1, 5 105 15 and 20%) and Cus0, (0, 15 5» 109 155 and 20%). At 
all concentrations, no jntercrystalline corrosion was observed in boiling 
H,S0,> The uniform corrosion rises with an increase of concentration. 

An addition of cuso, sharply reduces uniform corrosion and produces 


jntercerystalline corrosion. This ia attributable to the fact that the 
separating contact copper, being an effective cathode, increases the anodic 
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polarization of the steel, thus leading to anodic passivity- The 
aggressiveness of the solution rises with an increase of acid concentra- 
on ia observable in 5 and 10% H,S0, at any , 


tion. Intercrystalline corrosi 
0 20%. 1% CuSO, is sufficient to develop 


cus0, concentration from 1 + 
no more ensured by 20% CuSO,> 


granular passivity. The latter is» however, 
line destruction ig observable only after 


although 4 slight jintercrystel 
a 103-hr test in 5% acid with 15 and 20% cusd, - An intercrystalline 
mm can be reached by keeping the 


destruction depth of the order of 0.03 
steel sample in 4 poiling 10% cusd, solution with 20% 804 for 6 minutes, 


with 15% H,S0, for 10.5 minutes, with 10% H,SO, for 1.3 hr, and with 
5% H,80, for 103 hr. No intercrystallin however, observed 
within 100 hr in a solution of 10% CuSO, and 1% H,S0,- The grain 


boundaries are chiefly corroded at 4 potential that is sufficient for 
passivating the grain but not for passivating the boundary. The nost 
intense intercrystalline corrosion is observable in solutions with 4 steel 


e corrosion Was, 
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potential not higher than 600 mv. To find out the tendency of steel 
toward intercrystalline corrosion, solutions of varying aggressiveness can 


be chosen by changing the content of H,80, and Cuso, according to the 


purpose of the investigation. An increase of the cuso, content reduces 


the aggressiveness of the solution, whereby the time elapsing up to 


intererystalline destruction is prolonged. An increase of the H 250, con- 


tent increases the rate of intercrystalline corrosion. At an increase of 


the H,S0, concentration > 10%, cuso, additions of less than 5% should not 


be used to prevent uniform corrosion. The occurrence of intercrystalline 
corrosion can be speeded up by about 5 times by etching the samples, and 
not polishing them with emery paper, before the test, [Abstracter's note; 
Complete translation. | 
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AUTHORS: Pomashoys Ne Dey Isayev, He 


TITLE: Investigation of Anodic Processes in the Cr 
Caused by Corrosion \ 


Doklady Akademii nauk SSSR, 1960, Vol. 132, No. 2, pPp- 


I. 


ack Formation in Metals 


PERIODICAL: 409-412 


TEXT: The authors investigated the electrical factors of crack formation in 
metals caused by corrosion in the alloy MA2-1 (4.5% Als 1.1% Zn, 0.6% Mn, rest 
Mg). The samples were subjected to a stress of 15 kg/mm* and corroded in a 
soiution of 20 g/l K,Cr0, + 35 g/l Nacl. An impulse polarization was carried 


urrent of rectangular amplitude (0-0.5 ne/cn) and the 
potential was measured by means of a loop oscilloscope. The potential in the 
crack formed was measured by means of a glass capillary with an internal 
diameter of 3-5 pe Fig. 1 shows that the anodic polarization of the alloy 
(with continuous variation of amperage ) amounts to 5800 v‘om /a in non-stressed 
state, whereas it attains only 450-500 veom?/a in stressed state. Already here- 
from it may be concluded that the development of the corrosion crack is due to 


out with an electric c 
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the reduction of anodic polarizability. Concerning impulse polarization an 
equation is derived for the potential drop AE, after switching off of the 


polarization current ig. Fig. 2 shows that the discharge ourve can be reproduced 
by the equation for the discharge of a capacitor, which is shunted by means of 
a resistor. Fig. 3 shows the change of anodic polarizability in the course of 
development of the corrosion orack. By means of a microscope a vigorous 
separation of hydrogen was observed at the deepest point of the crack, whereas 
on the sides of the crack no hydrogen was formed. On the basis of experimental 
mens data, the authors arrive at the conclusion that the rapid development of the 
ey corrosion crack was caused by the sudden intensive decrease of anodic polariza- 
tion (up to six orders of magnitude) in the zone of crack formation. Here, not 
the entire crack, but a limited region in its deepest point served as anode. The 
5 authors refer to papers by Ao V. Ryabchenkov et al. (Refs. 3, 4) and P. A. 
: Rebinder et al. (Refs. 5, 6). There are 3 figures and 8 references, 6 of which 
are Soviet. 


ASSOCIATION: Institut fizicheskoy khimid Akademii nauk SSSR (Institute of 
Physical Chemistry of the Academy of Sciences, USSR) 


WY 
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PRESENTED: January 22, 1960, by A. N. Frumkin, Academician 


SUBMITTED: January 14, 1960 
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igasio © 808, iss. 1424 B015/B064 
AUTHORS: Tomashov, N» D- and Al'tovski Ro 
TITLE: Investigatiops of the Mechanism of Blectrochemical Corrosion 
of eitentun? UT Corrosion and Passivity of Titanium in 

/ Hydrochloric cid Solutions in the Presence of Platinum, 
; Copper, and Iron Ions 
— PERIODICAL: Zhurnal fizicheskoy khimii, 1960, Vol. 34, No. 10; 


pp. 2268-2274 
TEXT: The passivating action of prit., 
metals, @+8e3 stainless 8 
by various researchers, among them by D. 
A. I. Shultin, G- Pp. Maytak, 
N. D. Tomashov, Dp. Shleyn and D. Smatko. 
when these ions are added, to more posit 


(Ref. 9) assumed that cu-t 3+ 
up electrons and form dipo 
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N. I. Gratsianskiy, 


ive values, 
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les whose negative end di 


3+ jons upon other 
has previously been studied 
G. Monipenni, B. Pp. Artamonov, 
G. P. Chernova and 
trode potential shifts, 
Uhlig and Geary 
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Investigations of the Mechanism of Electro- s/076 60/634/610/012/022 
chemical Corrosion of Titanium. II. Corrosion BO15/B064 

and Passivity of Titanium in Hydrochloric Acid 

Solutions in the Presence of Platinum, Copper, 

and Iron [fons 


so that passivation ig due to a saturation of the valence forces of the 
surface atoms of the metal. The present paper investigates the influence 


behavior of titanium in @ 15% hydrochloric acid solution at 25°c. BT -1 
(vT-ID) titanium was used (0.13-0-15% oxygens 0.015% hydrogen, 0.024% 
nitrogen, 0.12% iron, 0.03% silicon). The admixtures were added in the 
form of HPtCl,°6H,0, CuCl, *2H,0 or FeCl ,’6H,0- The experiments were made 


of the Bers ee and re?* ions on the electrochemical and corrosion x 


in closed vessels, and the rate of corrosion was determined from the weight 
loss of the sample. fable 1 gives the results obtained, showing that in 
the case of small amounts of admixtures, corrosion is accelerated, i.€:) 


most by ptt, less by cue", and least by Fe’. An increase in admixture 


leads to the passivation of titanium with an efficiency decreasing from 


ptt over cust to Fe". Anodic polarization (Fig: 1) also leads to a 
transition from the active to the passive state. From the curves of 
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Investigations of the Mechanism of Electro- 3/076/60/034/010/012/022 
chemical Corrosion of Titanium. If. Corrosion B015/B064 

and Passivity of Titanium in Hydrochloric Acid 

Solutions in the Presence of Platinum, Copper, 

and Iron Ions 


cathodic polarization it may be seen (Fig. 2) that in the presence of 

the cations added, the polarization curves reach essentially more 

positive potentials up to the limiting diffusion current than the curves 

in pure hydrochloric acid. Measurements of the constant potential after a 
purification of the titanium surface in the solution showed that only if 

the Pt4t-ion ooncentration is increased to 3-10°6 geion/l in 15% HCl, X 
titanium remains in passivated state after the purification of the 

surface. For iron ions, spontaneous passivation is only reached at a 


concentration of re’? 1-107? g.ion/l. The results show that the ptt, 


Gur te: and re?* ions are anodic inhibitors, which due to the acceleration 
of the cathodic process (Fig. 2) effect an anodic passivation of the metal 


surface (Fig. 1). The action of the pete and aur? ions may take place 
in two directions - on the one hand, as cathodic depolarizers, on the 
other hand, they form affective cathodic areas thus, accelerating the 
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chemical Corrosion of Titanium. II. Corrosion BO15/B064 

and Passivity of Titanium in Hydrochloric Acid 
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and Iron Ions 


cathodic process. The Fe?*-ions accelerate the cathodic process only as 
depolarizers. By a similar mechanism it is possible that other noble 
metals such as Pt4+ and ouct bring about the titanium passivation as well 
as ions with variable valence (e.g. Sn, Pb etc) in a similar Way as the 


Fe*_tons, Vee. Ts Layner and N. G. Kudryavtseva are mentioned in the text. 


There are 3 figures, 1 table, and 14 references: 10 Soviet, 1 US, and 1 
German, 


ASSOCIATION: Akademiya nauk SSSR Institut fizicheskoy khimii (Academy of 


Seiences JSSR, Institute of Physical Chemistry) 
—_—_——— ee NYS 


SUBMITTED: January 21, 1959 
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Strekalov, P- Vv; 


TITLE: The corrosion rate of iron-carbon alloys in acids 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Chernaya metallurgiys, 
44, 1960, 443 ~ 48 


nOo 


TEXT es As i 
determined by hyd 
number of microca 
Such cathodes are 
stationary potent 
slag inclusions & 


a-solid iron solution. 


acids is of pract 


gs known; the 


corrosion of iron in an acid medium is mainly 


thodes and the value of hydrogen overvoltage on them. 


rogen depolarization and depends to a high degree on the o 


in the firs 


+ place the cementite with its more positive —— 


jal than that of ferrite, and graphite. Besides, some 
lso form cathodes as they are positive in respect to 


ical interes 


Detailed data on the behaviour of carbon steel in 


t - e.ge, for evaluating the corrosion losaes 


of various steels in pickling, for determining the permissible acid con- 


centrations for 
like. The purpos 
the behaviour of 
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Five common carbon steel grades of the "Serp i molot" plant gach with 4 

different carbon content (0.025, 0-1, 0.3, 0-45, and 1.0% C) and cast iron 
with 2.28 % 0 were studied. The steel was preliminarily annealed at 900°C 
for 1.5 hour; specimens were tested in a thermostat at 25°. The test time 
was from a few minutes in undiluted acid to 40 - 50 hours in wenk sulfuric 
and hydrochloric acid solutions. The results are illustrated in 4 graphs. 
In nitric acid the corrosion rate pose rapidly with increasing acid con-~ 


centration and wag 1000 - 3000 g/m*h at 10 % solution, ros¢ abruptly in the 
10 - 30% interval and reached the maximum of 10,000 ~ 20,000 g/mh at 30 %. 
The increased activity of hydrogen ions (i.e., hydrogen depolarization) 
and reduction of anions are the causes of the higher corrosion rate in ni- 
tric acid compared with sulfuric or hydrochloric. An increase of the ¢ 
content speeded up the corrosion in nitric acid only up to a certain limit, 
from which the corrosion rate djecreased (Figure 1), which is explained by 
passivation through accumulation of active cathode components on the sur- 
face (carbides, graphite, slag inclusions). Analogous cerrelations were 
found in sulfuric acid (Figure 2), but the corrosion rate was lower and 
more smooth in variation. The mechanism is apparently not identical with 
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the process in nitric acid, for it is probable that the formation of sul- 

fate or sulfide films increases protection. In hydrochloric acid the solu- 
bility of metal is slow at a low concentration, then speeds up abruptly 
(Figure 3) and is determined oy the speed of hydrogen {ons discharged. In- 
creasing C content speeds up sorrosion. The data of practical importance 

for the quantitative correlation of the corrosion rate K of stesl and the 
hydrogen ions activity # for each of the three acids were determined 

(Figure 4). The relation is expressed by straight lines, and their parallel 
trend shows that the dissolving of steel follows the same law, and the 
constant n (tangent of the straight lines incline angle) does not depend 

on the C content in alloys. The analytical dependence ef the dissolving 

rate of carbon steel fits the formula usually employed in literature (Ref. 

4: 8S. A. Balezin, T. A- Kragovitskaya, Zhurnal prikladnoy khimii, 1951, 


no. 24, 127) a 
Keke 


. acid activity, k and nm - constants). The 
rate of metal at acid activity equal 4 
ure of the acide According 


(K - metal dissolving rate, a 
constant k presents the corrosion 
unit; the constant n is determined by the nat 
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to data obtained in these experiments, n is 0.875 for nitric acid, 0.90 

for hydrochloric, and 0.33 for sulfuric acid. Knowing the empirical k 
constant (that depends on the nature of the acid and the composition of 

the alloy and is determined by the lengths cut offty the straight lg K ~ 

- lgalines from the ordinate) and the determined A constant values, the —_ 
corrosion losses may be roughly calculated for carton steel in non oxidi?z- 
ing acids. .In the case of oxidizing acids this will only be possible for 
acid concentrations up to the maximum on the curves (Figure 2 and 4), i.e., 

as long as the corrosion rate increase is Still exponential. There are 

4 figures and 4 references: 3 Soviet and i non-Soviet. 


ASSOCIATION: Moskovskiy institut stali (Moscow Steel Institute) 


SUBMITTED: February 11, 1960 
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AUTHORS: Tomashoy, N. D., Mikhaylovakiy, Yu. N., Leonov, V. V. 
TITLE: Study of the action of macrocorrosion pairs formed when a 


metal surface is partially protected by thin protective films 


PERIODICAL: Referativnyy zhurnal, Khimiya, no. 17; 1961, 293, abstract 
174218 (Tr. In-ta fiz. khimii. AN SSSR, no. 8, 1960, 


305 - 312) 


TEXT: The authors investigated the effect of macrocorrosion pairs on 
protected and unprotected metals immersed in an electrolyte consisting of 
0.5 N NaCl, 0.016 N H,0, and 0.01 N HCl at ~20C. Protective materials 


used were: asphalt, paraffin, #ax, pakelite varnish, nitrocellulose, 
drying oil, whit with drying oil and minium with drying oil. The 
protective films (PF) were 1.0 - 6.0 thick, Irrespective of the type of 
the PF an insulated electrode in couple with an uninsulated one always 
acts as the cathode. The corrosion current of the pair increases in the 
order Cu-Al-Fe-Zn. The presence of an incomplete PF on the metal 
aly, leads to an improvement in the static potential of the electrode 
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and the strong localization of corrosion in the pores and places where the 
protective film is broken. The resistance of the PF is not only 
dependent on the properties of the material of which it ig made but also 
on the corrosion potential of the metal in the aggressive medium in 
question, [ Abstracter's note: Complete translation, | | 
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AUTHOR: Tomashov, N.D, 
oo 
: TITLE; Corrosicn and protestion of metals in sea water 


PERLODICAL: Referativnyy zhurnal, Metallurgiya, no, 6, 1961, 50, abstract 61389 
("Pp, In-ta fiz, khimii, AN SSSR", 1960, no. 8, 313 - 332) 


| TEXT : Factors are discussed ( the geographical and biolcgical factor, the 

; effect of the motion speed of the water) affecting corrosion resistance of metals 
in sea water, which is considered ag a corrosion electrolyte, Contact corrasicn 
of varioug metsls in sea water is studied, as well as the effect of the nature of 
metal contact with water, and nen-uniform aeration during cscrrcsion in sea water, — 
The following anti-corrosion means are recommended: efficient dezign cf marine 
constructisns and ships; efficient technological operaticns during their construc- 
tion and repair; improved quality of metals empleyed; impreved quality and vech- 
nology of applying 2h eae, ecatings; extended use of electrozhemical preotec- 
tion, There are 31 references 

e, Layner 
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TITLE: — The Study of the Corrosion- and Blectrochemical Behavior of 
stainless Steels by Cathodic Polarization in Nitric Acid 
Ja Solutions. 1. The Characteristics of the Self-dissolution 
> of Steels 


PERIODICAL: Izvestiya Akademii nauk SSSR. Otdeleniye khimicheskikh nauk, 
1960, No. 6, pp. 1015-1021 


TEXT: The above investigation was carried out by the authors so that they 

could subsequently examine the processes in stable, passive state, on its 
disturbance, and in active state on stainless steels. The possibility of 

the disturbance of the passive state and the successive formation of a K 
cathodic electrochemical protective effect under the conditions exanined,. 

has previously been shown by the authors (Ref. 4). The disturbance of the : 
passive state of stainless steels and their obtention in active state in 

nitric acid solutions were effected out with the aid of cathodic potariza- 
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tion with an external ourrent source. The determination of the relationship 
between the rate of corrosion and the potential and the cathodic polariza- 
tion curves received the most attention. These dependences were obtained 
with the aid of the polarization of the samples by current with know 
intensity, adapted to each sample. The dependence of the rate of corrosion, 
calculated on the basis of the loss in weight, and the density of the 
polarization current on the potential, was determined on the basis of the 
established loss in weight of the steel samplee and the average values 

of the potential during the test with each given polarization current \ 
density. These dependences represent the anodic and cathodic polarization 
curves. All potential values are converted to the hydrogen scale, with 
consideration of the diffusion potentials. Known stainless structural 
steels were used as test pieces in the shape of cylindrical samples. The 
chemical composition and the structure of the steels corresponded to the 
standard POCT -5632-50 (GOST 5632-50). Fig. 1 gives a typical dependence 
between the rate of corrosion of stainless steels on cathodic polarization 
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in nitric acid solutions and the potential. Fig. 2 shows the dependence 
of the rate of corrosion of the steel 1X 18116 (4Kh16H11B) on the 
potential in nitric acid solution at 20°, Fig. 3, the dependence of the 
rate of corrosion of the stainless steel 1Kh18N11B, polarized to a 
e certain potential, on the concentration of nitric acid at 20°, Fig. 4, 
the dependence of the active participation of the surface of the steel 
1Khi8N11Bi&t a potential of -0.1 v at 20° on the concentration of nitric 
acid, Fig. 5, the dependence of the anodic polarizability of the steel i 
- iKh16N11B in active state on the concentration of nitric acid at 20°, 
j Pig. 6, the dependence of the rate of corrosion of iron and the steel 
1X13 (1Kh13)ifon the potential in 3% nitric and sulfuric acid solutions, 
and Fig. 7 the dependence of the rate of corrosion of the steel 
1Kh18N11B on the potential in 3% nitric acid at various temperatures. The 
temperature coefficients of the rate of corrosion of the steel 1Xh18N11B 
in 3% HNO, at various potentials (Table 1), and at y = 0.1 v in nitrio 


acid solutions (Table 2), are given. The sélf-dissolution process of 
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stainless steels on cathodic polarization ig decelerated by the diffusion 
due to slower feeding of the acid to the surface of the steel. There are 
4 British and 3 German. 


7 figures, 2 tables, 10 Soviet, 
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Polarization in 
Characteristics of the Self-disso 


and 14 references: 
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AUTHORS : Babkin, Yu.A., Tomashov, N.D., Titov, V.A., Konstantinov, V.I. 
A 
TITLE: Corrosion Recah of r ntalum-Niob{um Alloys in Sulfurous Acid 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Tsvetnaya metallurgiya, Vv 
19603 No. 4, pp. 153-156 
A 


TEXT: The authors investigated the corrosion resistance of tantalum-niobiumn 
alloys in sulfurous acid at various temperatures. The alloys were prepared of 
electrolytic powders by the metalloceramic method and subsequently rolled into 
sheets, Specimens were eut out of the unannealed sheets. The tests were performed 
with specimens of pure tantalum and niobium and their alloys with @ Ta content of 
21,6; 34; 48.9; 51-13 67.3 and 70.8 atomic %, The amount of admixture in the 
alaoys did not exceed 0.1%. Prior to the tests the specimens were polished, washed 
and degreased. Corrosion tests were performed at 20 and 60°C with flasks with 
ground stoppers. At 110 and 150°C the experiments were carried out with soldered 
glass ampoules placed in metal cylinders with screwed-on stoppers. To prevent 

the destruction of ampoules by 4nternal pressure, the cylinders were filled with 
water whose vapors produced the necessary counter-press6ure. The flasks and 
eylinders were kept in a thermostat for 20 hours. During the tests, measurements 
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were taken of the corrosion rate {in g/m? hr); proneness to crystallite corrosion; 
changes in the mechanical properties, and electrode potential. The irreversible 
electrode potential was measured every 5-10 minutes during 3-4 hours by the con~ 
ventional potentiometric cireuit. A calomel electrode served a5 4 comparison 
electrode, The following results wer obtained: Corrosion of pure niobium and 
niovium alloys with 21,6; 34 and 48,9 atomic % Ta was observed in 90% HoS0h at 
110°C, An inereased Ta content made the alloys corrosion resistant in the same 
degree as purée Ta, Proneness to orystallite corrosion was not observed. During 
the corrosion process cnanges in the mecnanical properties of niobium and the 
alloy with 21 6% Ta took place as 4 result of nydrogenization. In 90% HeS0k at 
60°¢G, niobium corrogion depended linearly on the holding time at @ mean rate of 
0.35 g/m? nour. Tne niobium alloy with 21.6% Ta corroded noticeatly after 100 
hrs, Maximum hydrogenization of niobium at 110°C was observed in 60% HpS04. 
Niobium and its alloy with 21.6% Ta corroded, depending on the temperature, ac~ 
cording +o ths exponential oven 


K = Ae “RY; 
where A is the constant; Q 1s the activation energy of the process in ceal/mole; 
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R is the gas constant, and T is the temperature in K scale, The activation energy 
of niobium is 5440 cal/mole and 15,000 cal/mole for the alloy, It was established 
that Ta-Nb alloys, beginning with a Ta content of over 70%, were almost fully 
corrosion resistant in 90% HoS0h at 110°C, This approaches the resistance of 
pure Ta, The alloy can be recommended to be used as structural and coating 
materials for equipment and structures operating under similar conditions, There 
are 4 graphs, 1 photo and 4 Soviet references, 


ASSOCIATION: Mosovskiy institut stali (Moscow Steei Institute) Kafedra korrozii 
i zashchity metallov (Department of Corrosion and Protection of 
Metals) 


August 20, 1959 
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AUTHORS « Tomashov, N.D., Professor, Doctor of Chemistry; Shreyder,_A.V-, 
Docent, Gandidate of Technical Sciences; Titov, V.A,, Candidate of 
Technical Sciences 


: 0 | 
TITLE: Investigation of Corrosion Resistance of Metals in Solutions of Sul- 
furic and Phosphoric Acids at High Temperatures i 


PERIODICAL; Khimicheskoye Mashinostroyeniye, 1960, No. Lh, pp. 20 - 24 J 
: — 
bes TEXT 2 This article was worked out in cooperation with I.M. Baiandin, V.M. 
Dobrov, L.Ya. Suvorov, Dector of Chemistry A.L. Krasil’shchikov, and Candidates 
of Technizal Sctences A.A- Babakov, A.Ye. Gopius and V.1. Konstantinov and gives 
results of tests on machine building materials. The resistance in diluted sul- 
i a furic and phosphoric acids, the technological and physical pro penties of the fol- 
: lowing metals and alloys were investigated: OX18HOT (OKh18N9T) } LXLGHOT (UIA 
X08 (Khn28)!4 X34. (Kng} )S*9M380 (EIaBO)s” 9HSIO (FF go avagz2 (61432) \¥9n533 CEI 
533) gH628 (E1625)¥9N 629 (E1629) 91349 (ERO) Be. AH 7-8(pr:-AN 7-8), 6. 
AMy. 9-2 (Br. AMts. 9-2), Be. 9-4 (Br. AZh 9-4) alloys, platinum plate,'zir- 
conium'tantaluny niobiumhnd other materials. Tests were carried out in sealed 
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pyrex glass and ampoules placed in an autoclave of IKhI8NOT steel. Temeperatures 
varied from 250 - 300°C and the heating time form 24 - 1,501 h. Complications 
arose during tests of materials with low corrosion resistance as nascent hydro- 
gen caused inner pressure, occasionally resulting in bursting of the ampoule. A 
detailed description of the test methods and conditions is given. The corrosion 
depth in mn/year after a 72-h test demenstrates clearly the effect of temperatuz 
on the corrosion of alloys. The 72-h corrosisn depth logarithm depends on the 
reciprocal value of the absolute temperature. At corrosion in 10%-H3PO}, the 
phosphate layers cbserved on the surface of E1461 and EI629 alloys had a decisive 
pretective character. Corrosion tests in sulfuric and phosphoric acids eBptab- 
lished a high resistance of piatinum and an adequate resistance of tantalum. Ni- 
obium and its binary alloys with tantalum retain their resistance only in sulfu- 
ric acid. A low-resistance protective layer is formed on the surface of acid- 
proof austenitic nickei-chromium-mo]J ybdenum steei and nickel-based EI461 alloy 
in phosphoric acid at high temperatures. Protective coatings are formed on ths 
surface of niobium and niobium-tantalum alloys in sulfuric and phosphoroc acids. 
Their presence on nicbium-tantalum alloys in phospnoric acid prevents the sclu- 
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tion of metal, but cannot prevent brittle cracking caused by the adsorption of 
nascent hydrogen. Acidproof iron, nickel and copper-based metals are not suita~ 
poe ble for building of machines operating in 3 - 10% sulfuric and phosphoric acid 

solutions at 250 - 300°C. The erack formation in molybdenum and zirconium is 

slow. Tantalum, niobium and their binary alloys can be used for machines operat- 
coc ing in weak sulfuric acid solutions at 250 - 300°C, tantalum 1s recommended for 
operation in phosphoric acid. There are 3 figures, 2 tables and 13 references‘ 
2 English, 5 German and 6 Soviet. 
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Mechanism of the electrochemical corrosion of titanium. Part 3: 
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'. SOURCE: Zhurnal prikladnoy khimii, v. 36, 00. 7, 1963, 1503-1506 ea : 
“QOPTC TAGS: Anodising, thick-layer anode film, aluminum, electrolyte temperature | fie 


'- “ABSTRACT: Disks of ABOO/aluminun (99.9 AL), 32 mn in diameter and 2.5 mm thick, ' | ; 

-" Tvere used in temperature teats under conditions simulating pracSical operations. : cae 
One side of the disk was anodized, the other coated with AK=2O\warnish., Before 
anodizing, the samples were polisied, rubbed with alcohol, dipped in a 10% NaOH 
solntion for ] min, and clarified in a 30% HNO sub 3 solution for 3 min. Anodic 
oxidation was carried out in a 4 NH sub 2 SC sub solution a a current density 
of 2.5 A/sq decimeters for 60 min, yielding a film thickness of ca. 60 micra. 
-Electrolyte temperatures compared were -4, 0, +5, and 10C. The weight, thickness, 
‘and hardness of the thick-layer anode films decreased with increasing electrolyte 
temperatures, but their porosity increaseds Increasing the temperature also 
affected the microstructure of the films, increasing the number of nuclei of wor 
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"Passivity and Corrosion Resistance of Metal Systems." 


Report presented at the lth meating CITCE, Intl. Coma. of Eledrochenical 
Thermodynamics and Kinetics, Moscow, 19-25 Aug 63. 


Institute of Physical Chemistry, Academy of Sciences of U.S.S.R., Moscow. 
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AUTHOR: Tomashov, N. D.; Strulwv, N. Ko; Mikhaylovskiy, Yu. N eA 
TITLE: tae Efeesh, 06a alternating current frequency on the speed of carrosion 
of titanium in sulfuric acid 4g 


a 


SOURCE: AN SSSR. Doklady, Vv. 150, no. 4, 193, 852-855 


TOPIC TAGS: electrochemical properties of titanium, corrosion properties of 
titanium, polarizatipn of titanium, titanium 


_... ABSTRACT: The investigation oi? the electrochemical and corrosion behavior of 
titanium during its polarization with a sinusoidal variable current frequency 
showed that, with an increase of frequency of the polarizing current, the 
polarizing capability of the eZectrode in the anodic and in the cathodic half-~ 
period is decreased. This is additionally connected with the presence of 
eurrent capacity and the explanation of easier electrochemical reactions on the 
surface of the electrode in the anodic and cathodic half-periods. The corrce- 
Sion of titanium at lower frequencies and low densities of the polarizing = 
current is greater than the corrosion at higher frequencies, However, a reverse i 
effect is observed with very high densities of the polarizing current. The 
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examination of experimenting material shows that the variable current intensifies 

the precess of anodic dissolution of titanium as a result of the destractior 3 

the passive state of the electrode in the cathodic half-period, It appears that 

at high frequencies of the variable current in the ancdic half-period when the 

Surface of metal contains mainly the adsorbed oxygen, the activation of meta’ if: ae 
the cathodic half-period ig much greater, and thus, the dissolution of titanium JS 
is greater. At low frequencies the metal surface is covered mainly with the ‘ 
chemically bound oxygen in the form of oxide layers which i3 not completely re- 
duced in the cathodic half-period and therefore the active surface of the metal 
is smaller and the speed of dissolution of the metal is smaller. Orig. art. nas: fs 
S graphs. vie 
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; Physical Chemistry of the Academy of Sciences SSSR) Saas ae 
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: Effect of the alternating current frequancy on the passivation of 
- titandum. Dokl. AN SSSR 152 no.5:1177-1180 © '63, (MIRA 16:12) 


1. Institut fizicheskoy khimid AN “SSSR. Predstavleno akademikom 
A.N.Frumkinyn. 
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ACCESSION NR: AT4043070 $/0000/64/000/000/0156/0166 
AUTHOR: Chernova, G. P., Tomashov, N. D., Volkov, L. N. 


TITLE: A study of the possible use of anodic protection of stainless steel in isobutene 
extraction processes 


‘|i ; SOURCE: Mezhvuzovskaya konferentsiya po anodnoy zashchite metallov ot korrozii. ist, 
‘Kazan, 1961. Anodnaya zashchita metallov (Anodic protection of metals); doklady* 
konferentsii. Moscow, Izd-vo Mashinostroyeniye, 1964, 156-166 


‘ TOPIC TAGS: stainless steel, steel IKh18N9T, isobutene extraction, stainless steel 
_ corrosion, anodic corrosion protection, stainlcss steel passivation, steel corrosion, 
- corrosion temperature, isobutylsulfuric acid 


‘ ABSTRACT: Stainless steel 1Kh18N9T, proposed as a reactor material for extracting 
_ igobutene from cracking gases, according to a procoss doveloped at the VNIINefte Khim, - 
_ was corrosion-tested at 45C in 65% lHzSOq and in isobutylsulfuric acid (a complex ostor 
‘ formed when an alcohol radical displaces an H atom in the HjSO,4 molecule). The results 
indicate that this material is unsuitable without anodic anticorrosion protection, its un- 
protected rate of corrosion depending on agitation (intensively employed in extracting 
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' ACCESSION NR: AT4043070 
isobutente) and amounting to 2 or more mm per year. Hence, the authors studied the anodic 
behavior of stainless steel in these media, with and without agitation, at 25-65C. The. 
results indicate passivation at a potential range of +0, 2 to +1,25V. Current density in the 
passive state ranged from 5 to 10 ma/cm2 and was practically independent of solution 
characteristics, temperature or‘agitation. The rate of corrosion in these media was 0.08 
mm/year at 25C and +0.3 to +1. 2v. In this potential range for hardened and tempered 
samples, there was no tendency to intorcrystalline corrosion. Orig. art. has: 10 grapha 
and 1 table. 
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